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with a considerable margin of pressure in  bhe boiler, by maintaining the
pressure in the boiler constant, the care and attention required on the part of Mr J. Hall who had charge of the engine, became excessive when the were indicating over 80 H.-P., particularly as he could not be attending to the fire and lubrication, and at the same time watching the indicator. To meet this difficulty, as there is no known automatic governor which will regulate an engine working against a resistance which is independent of the speed, without fluctuations, I arranged a hand-brake on the rope pulley, 3 feet in diameter, on the brake shaft, to be applied by one of the assistants in the laboratory during the trial. The amount of power to be absorbed by this being less than 2 H.-P. at the most, a f-inch cotton rope, with one end fast, passed round in one of the grooves of the pulley, the other end being attached to a spring balance, the position of which could be regulated with a screw, would answer the purpose (shown in Plate 3).
In this way, as the natural variations of speed of the engines are very Mr Matthews was able, after a little experience, to keep the speed to witMn something like one revolution, or 0*3 per cent.
The Corrections for the Terminal Heat of the Brake.
31. As the temperature of the effluent water could be continually regulated by regulating the supply of water to the brake, whatever might be the speed, the chief importance of keeping the speed regular arose from the errors (1) caused by small differences of temperature in the brake together with the water it contained at the commencement and end of the trial, and (2) by small differences in the weight of water in the brake at the commencement and end of the trial
Such errors belong to the class of casual errors to be eliminated in the mean of a number of trials. Still, it seemed desirable to have some assurance that such elimination was effected, and, in order to obtain this, I proposed that the actual quantity of water in the brake for each of the loads used in the experiments should be determined experimentally at several speeds covering the range of variations likely to occur, and so to obtain a curve for each load, showing the water at each particular speed ; this to be done by running the brake as in the trials, steadily, at a particular speed, the water passing as in the trial. Then, suddenly, by forcing down the lever, to close the automatic outlet valve, and, at the same time shutting the inlet valve and stopping the engines, and thus trapping the working charge of water in the brake. The water could then be drawn out and weighed.